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!"#$%&'

! "#$%#&$'()*$+'*$*)(,&(+*-$-(+(.$/#0$0'(+1

! 2345$67#8*99:/;$<#7$=>2?$,:@7(7:*9

! 4)*7):*0$#<$+'*$A>B$<#7C(+$(/-$9+7&8+&7*

! D'* A>B+E+##,E:+



&!"#!$#%%

()*+,)"+-./'+#-'+'/.$".#'0+0.#.+ 1&)2+2-.#3+

! F'(+$0*$'()*G$*)(,&(+*-$/&8,*(7$-(+($,:@7(7:*9
) *+,#-&'&..%/012#0-#%#3.0451&6#7+/4%,#%-8#5/+'&..0-9#409:,#;&#-&&8&8#;&7+/&#<.&
) =-'08&-,#-&<,/+-#%-8#':%/9&8#5%/,0'1&#8%,%
) >+?%/0%-'&#8%,%
) @0..0+-#20&18#8%,%A#/%80+%',0?&#8&'%2#8%,%
) B:+,+%,+40' %-8#5:+,+-<'1&%/#8%,%
) C:&/4%1#.'%,,&/0-9#8%,%

! F'(+$0*$/**-G$/&8,*(7$ -(+($(66,:8(+:#/$,:@7(7:*9
) D#.<;.&,#+7#,:&#8%,%#7+/#,:&#5%/,0'<1%/#%5510'%,0+-
) B/+?08&.#8&/0?&8#8%,%#-+,#%?%01%;1&#0-#&?%1<%,&8#8%,%E#

! !"#$"%&'(%")*"$"+*"+')*&'&
! ,+"%-.)*"$/01'1/+)*&'&2)"'34



'!"#!$#%%

()*+,)"+-./'+#-'+'/.$".#'0+0.#.+ 1&)2+2-.#3+

! D':9$:9$0'*7*$+'*$H>?IJ$2&8,*(7$K(+($D*(C$(+$LA2L$8#C*9$:/+#$6,(%G
) B/+8<'&#%-8#4 %0-,%0-#-<'1&%/#8%,%#10;/%/0&.#7+/#FD*F#.04<1%,0+-#'+8&.
) G&/072#%-8#?%108%,&#-&H#8%,%#10;/%/0&.#H:&-#,:&2#;&'+4&#%?%01%;1&

! 2345$:9$+'*$/&8,*(7$-(+($67#8*99:/;$9#<+0(7*$-*)*,#6*-$ (+$L#9$A,(C#9
) =-0,0%112#8&?&1+5&8#0-#,:&#IJK.#%.#%#.0-91&#5%'(%9&#,+#/&51%'&#0-80?08<%1#5/+9/%4.
) L/090-%112#H/0,,&-#0-#@+/,/%-MJJ
) N-+H-#%.#O=*PM==#5/0+/#,+#%#5/0-,&/#4%17<-',0+-

M + 1 = N
I + 1 = J
N + 1 = O
X + 1 = Y



(!"#!$#%%

4-%5-+/'67%)&+)8+9:!;+7-)"$0+ ,)"+"7'3+

! 2345$'(9$ @**/$(7#&/-$<#7$#)*7$MN$%*(79$/#0
) O%Q+/#?&/.0+-.E#*RLSTTA#*RLSUKVUA#*RLSUKVWA#*RLSUV

! 2345ONPQ$:9$+'*$67#-&8+:#/$)*79:#/$:/$&9*$(+$LA2L
) C:&#O>*B#X*Y@Z[MG==="K#10;/%/2#H%.#5/+8<'&8#<.0-9#*RLSUKVW
) F%,&.,#?&/.0+-#0.#*RLSUKVW"W\#]^&5,&4;&/#UKUU_

! 2345OP$:9$:/$*99*/8*$ ($2345ONPQ$07(66*7$
) =,5/+?08&.%880,0+-%1#0-5<,#?&/070'%,0+-
) F%,&.,#?&/.0+-#0.#*RLSUV#?V"U"U#]R%-<%/2#UKUV_
) !&#%8?0'&#2+<#,+#<.&#*RLSUKVW#0-.,&%8
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9:!;+<6)5'77%&=+8)6+>?9@+$%A6.6%'7

! R*+$:+$(+$'++69GSS;:+'&@T8#CS/U#%S2345ONPQ

! L(+*9+$)*79:#/$:9$2345ONPQTQV$W"*6+*C@*7$ONOOX
) !&#%04#,+#/&1&%.&#<58%,&.#&?&/2#,:/&&#4+-,:.#` &?&-#07#,:&#':%-9&.#%/&#40-+/
) C:0.#'+0-'08&.#H0,:#a<%/,&/12#/&5+/,.#,:%,#H&#90?&#,+#+</#7<-80-9#.+</'&.
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9:!;+<6)5'77%&=+8)6+>?9@+$%A6.6%'7

! ?7*7*Y&:9:+*9G
) 90,#
) '4%(& b"Vc#+/#:09:&/
) %#@+/,/%-#UKKb#'+4510%-,'+4501&/#.<':#%.#9'' MJ#+/#:09:&/

! Z/9+(,,(+:#/$:/9+7&8+:#/9G

git clone https:// github.com / njoy /NJOY2016.git

cd NJOY2016

mkdir build

cd build
cmake - DCMAKE_BUILD_TYPE=Release ../

make - j8
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9:!;+<6)5'77%&=+8)6+>?9@+$%A6.6%'7

! 2345$67#):-*9$($9*+$#<$-(+($67#8*99:/;$C#-&,*9$+'(+$(7*$8(,,*-$9*Y&*/+:(,,%
) Y077&/&-,#5/+'&..0-9#5%,:.#7+/#8077&/&-,#10;/%/2#,25&.#%-8#%5510'%,0+-.
) =-'08&-,#-&<,/+-A#0-'08&-,#':%/9&8#5%/,0'1&.A#,:&/4%1#.'%,,&/0-9A#5:+,+-<'1&%/A#&,'"

!"#$%! &!$'(! )"'*! +,!! -'.+! '#"!

"%(/

'#"

0#%+

!"#$%!

"%(/

*)"!0!

"%(/

!"#$%#&"&'()#)*+,-(%#.%/)#$(#)&$*"#'

01)*234('.3$$)*%#+
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!"#$%&'&()*+%&,'-./01-

! [*8#/9+7&8+:#/$(/-$,:/*(7:9(+:#/$#<$87#99$9*8+:#/9
) C%(&.#,:&#/&.+-%-'&.#5%/%4&,&/.#%-8#'+45<,&.#'/+..#

.&',0+-.#7+/#,+,%1A#&1%.,0'A#70..0+-#%-8#'%5,</&
) C%(&.#,:&#+,:&/#'/+..#.&',0+-.#%-8#10-&%/0.&.#,:&4
) B<,.#%11#/&%',0+-.#+-#,:&#.%4&#&-&/92#9/08

! ZC6#7+(/+$:/6&+$6(7(C*+*79
) @/%',0+-%1#/&'+-.,/<',0+-#,+1&/%-'&.
) O%d04<4#0-,&9/%1#&//+/

! Z/6&+G reconr
20 21
ÔA fancy title for the new 
tapeÕ
9228 0 0
0.001 /
0
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023&4'5"2)6%&'1708'*"#$%&9

! \[4AK[G$+*C6*7(+&7*$-*6*/-*/+$87#99$9*8+:#/9

! R[4]?[G$C&,+: I;7#&6$87#99$9*8+:#/9

! ^BAD[G$8(,8&,(+*$_B[=A$(/-$K?A$87#99$9*8+:#/9

! D^B[=[G$+'*7C(,$98(++*7:/;$-(+(

! RA"?[G$8'(7;*-$6(7+:8,*$67#-&8+:#/$87#99$9*8+:#/9

! ?][[G &/7*9#,)*- 7*9#/(/8* 67#@(@:,:+%+(@,*9

! A>B[G$67#-&8*$A>B$,:@7(7:*9$<#7$=>2?

! ?L4D[$`$aZBF[G$ ):9&(,:9(+:#/ #<$/&8,*(7$-(+(

! A/-$C(/%$C#7*$b



!!!"#!$#%%

1708'+4":&99;5<'="4'!/1>'%;64)4;&9
unresr
- 25 - 21 - 22
9543 1 9 1
293.6
1e+10 1e+8 1e+6 1e+4 1e+3 3e+2 1e+2 3e+1 1e+1
0 /
purr
- 25 - 22 - 21
9543 1 9 20 64 1 0
293.6
1e+10 1e+8 1e+6 1e+4 1e+3 3e+2 1e+2 3e+1 1e+1
0 /
acer
- 25 - 21 0 40 41
1 0 1 .02 /
'AM241 - 293.6 K Ð ENDF/B- VIII.0 (NJOY2016.68)'/
9543 293.6
1 1
/
acer
0 40 42 40 41
7 1 1 - 1 /
'AM241 - 293.6 K Ð ENDF/B- VIII.0 (NJOY2016.68)'/
stop

moder
20 - 25
reconr
- 25 - 21
'AM241 - 293.6 K Ð ENDF/B- VIII.0 ( NJOY2016.68)'/
9543 0 0
0.001 0 0.01 5e - 08
0 /
broadr
- 25 - 21 - 22
9543 1 0 0 0
0.001 1e+06 0.01 5e - 08
293.6
0 /
heatr
- 25 - 22 - 21 /
9543 5 0 0 0 0 /
302 318 402 442 444 /
thermr
0 - 21 - 22 /
0 9543 16 1 1 0 1 221 2 /
293.6
0.001 5.0
gaspr
- 25 - 22 - 21  /
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1708'"$2+$2';9'?"423'%""@;5<')2'A

! "#C*+':/;$:9$07#/;$0:+'$+':9$#&+6&+$<#7$*,*C*/+(,$9&,6'&7
) >%-#2+<#9<&..#H:%,#0,#0.e
) C:&#+/090-%1#&?%1<%,0+-#8%,&.#;%'(#,+#VTJTA#%.#+18#%.#=#%4

estimated maximum error due to
resonance integral check (errmax,errint)

upper      elastic   percent   capture   percent   fission   percent
energy     integral   error    integral   error    integral   error

1.00E - 05
1.00E - 04     2.26E+00   0.000    3.58E+01   0.000    1.24E - 01   0.000
1.00E - 03     2.26E+00   0.000    1.13E+01   0.000    3.92E - 02   0.000
1.00E - 02     2.26E+00   0.000    3.58E+00   0.000    1.24E - 02   0.000
1.00E - 01     2.26E+00   0.000    1.13E+00   0.000    3.92E - 03   0.000
...
1.00E+05     1.10E+00   0.003    1.53E - 03   0.038    2.01E - 03   1.743
2.00E+05     5.86E+00   0.001    2.04E - 03   0.247    1.30E - 03   1.077
5.00E+05     2.48E+00   0.010    1.22E - 03   0.866    6.59E - 04   1.765
1.00E+06     1.52E+00   0.018    5.29E - 04   1.057    2.69E - 05   2.025
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0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

! D'* /&8,*(7 -(+( (66,:8(+:#/ ,:@7(7%$<:,*9$<#7$=>2?$(7*$7*<*77*-$+#$(9$A>B$<:,*9
) X%': D>X 701&'+-,%0-. +-& +/ 4+/& D>X ,%;1&.
) ^5&'070'%,0+-.E:,,5.EZZ90,:<;"'+4Z*<'1&%/Y%,%ZD>X@+/4%,

! D'*7*$(7*$C&,+:6,*$A>B$+(@,*$+%6*9G
) =-'08&-,#-&<,/+-#%-8#':%/9&8#5%/,0'1&#D>X#,%;1&.
) B:+,+-<'1&%/#D>X#,%;1&.
) C:&/4%1#.'%,,&/0-9#D>X#,%;1&.#
) B:+,+%,+40' D>X#,%;1&.
) Y+.04&,/2 D>X#,%;1&.
) O<1,09/+<5D>X ,%;1&.

! B(8'$A>B$+(@,*$+%6*$'(9$:+9$#0/$9+7&8+&7*$@&+$9#C*$6:*8*9$(7*$9'(7*-



!'!"#!$#%%

! B(8'$A>B$+(@,*$'(9$J$@(9:8$8#C6#/*/+9G$($'*(-*7$(/-$M$(77(%9

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

92235.00c  233.024800  2.5301E - 08   05/01/18
U235 Lib80x (jlconlin)  Reference LA - UR- 18- 24034 by Conlin, J.L., et al. mat9228

0         0.      0         0.      0         0.      0         0.
0         0.      0         0.      0         0.      0         0.
0         0.      0         0.      0         0.      0         0.
0         0.      0         0.      0         0.      0         0.

7168374    92235    76027       91       44      583        5        6
0       92      235        0        0        0        0        0
1   380136   380483   380574   380665   380756   380847  4018427

4018472  4157159  4157203  5083731  5159758  5160341  5160924  5166428
5167011  5167011  5167594  5351569   456964  5351650  5070901  5072750
5072763  5072805  5072811        0        0  5351651  5351656  5351661

1.00000000000E - 11   1.03125000000E - 11   1.06250000000E - 11   1.09375000000E - 11
1.12500000000E - 11   1.15625000000E - 11   1.18750000000E - 11   1.21875000000E - 11
1.25000000000E - 11   1.28125000000E - 11   1.31250000000E - 11   1.34375000000E - 11
...

123425

izaw 35536

nxs 35536

jxs 35536

xss 35536



!(!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

! D'*$'*(-*7$:/<#7C(+:#/$WC&,+:6,*$'*(-*7 +%6*9(7* ()(:,(@,*X
) C:&#4+.,#045+/,%-,#0-7+/4%,0+-E#,:&#fD=YA#,:&#%,+40'#H&09:,#/%,0+#%-8#,:&#,&45&/%,</&

! D'*$ izaw (77(%G$PQ$6(:79#<cA (/- (+#C:8 0*:;'+ 7(+:#)(,&*9
) X..&-,0%112#+-12#<.&8#0-#,:&/4%1#.'%,,&/0-9#701&.

! D'*$ nxs (77(%G$PQ$:/+*;*79$0:+'$+(@,*$7*,(+*-$:/<#7C(+:#/
) C:0-9. 10(&-<4;&/ +7/&%',0+-.A-<4;&/ +7.&'+-8%/2 5%/,0'1&#,25&.A#&,'"#9+#:&/&

! D'* jxs (77(%GdO:/+*;*79 +'(+ <&/8+:#/(9 ,#8(+#79$+#96*8:<:8$A>B$@,#8E9
) F+'%,+/. %/&%1H%2.VM;%.&8 0-80'&.#0-,+#,:&#xss %//%2

! D'* xss (77(%G( 9:/;,* (77(%#<7*(, )(,&*9$8#/+(:/:/;$@,#8E9$#<$-(+(

! D'*$:/+*767*+(+:#/$#<$+'*$nxs .$jxs (/-$ xss (77(%$-:<<*79@%A>B +(@,*$+%6*



!)!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

! D'*$ xss (77(%$:9$($<,(+$(77(%$#<$7*(,$)(,&*9$:/+*767*+*-$+'7#&;'$,#8(+#79
) C:& jxs %//%2'+-,%0-. ,:& 1+'%,+/. 7+/%-D>X ,%;1&g.4%0-8%,%;1+'(.
) C:& xss %//%2'%- '+-,%0- 1+'%,+/. ,+ .&'+-8%/2#8%,%#;1+'(.
) D111+'%,+/. %/&VM;%.&8#%;.+1<,&#+/#/&1%,0?&#0-80'&.;&'%<.& @+/,/%-
) F+'%,+/. +-12#5+0-,#,+#,:&#;&90--0-9#+7#%#8%,%#;1+'(#],:&/&#'%-#;&#39%5.6_

!"#$%& !"#$'& !"#$(& !"#$)& !"#$*& !"#$+& ,,,

!!! "##$%&'$()) !!! "##$%&'$*)) !!! "##$%&'$+)) !!!
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0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

! L*+e9$+(E*$($,##E$(+$+'*$:/8:-*/+$/*&+7#/$(/-$8'(7;*-$
6(7+:8,*$A>B$+(@,*9

! D'*$ xss (77(%$8(/$@*$9&@-:):-*-$:/+#$d$C(:/$6:*8*9
) B/04%/25%/,0'1&#8%,%

! ,5"%.'61+-)789:)+""*0)'/)'%&+0$/%')'6")$%1#&%.)$&%'13;"
! <**1'1/+&; *&'& 0(36 &06"&'1+- *&' &

) Y0.,/0;<,0+-#8%,%#7+/#+<,9+0-9#5:+,+-.
! =+;.)(0"*)>6"+)'%&+0$/%'1+-)$6/'/+0

) Y0.,/0;<,0+-8%,%7+/+,:&/ .&'+-8%/2#5%/,0'1&#,25&.
! =+;.)(0"*)>6"+)'%&+0$/%'1+-)'6/0")$&%'13;")'.$"0

!"#"$%&'$#()$*'+,"'-$*"'#+./)

0*#+&1"/$2"#"$%&'$&3#4&+14$
*(&#&15

0*#+&1"/$2"#"$%&'$&#()'$
5).&12"'-$*"'#+./)$#-*)5



!$!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

!"#"$%&'$#()$*'+,"'-$*"'#+./)

0*#+&1"/$2"#"$%&'$&3#4&+14$
*(&#&15

0*#+&1"/$2"#"$%&'$&#()'$
5).&12"'-$*"'#+./)$#-*)5

-./01/23451.67757819/605:461;5$<=>&

"29/60345?/77/605@A49/24/1/9B5:461;5$CD&

E8319/6050A@:8.5:461;5$FGE&

E8319/605HIJ34A85:461;5$!HE&

K.3@8530L5@A49/24/1/9B5:461;5$GME&

#.67757819/605:461;5$!=NO530L5=NO&

P0QA43.5L/79./:A9/605:461;5$!PCR530L5PCR&

<08.QB5L/79./:A9/605:461;5$!R!S530L5R!S&

"29/60345A0.8764J8L5293:48:461;5$DCE&

"29/60345L843B8L508A9.605L3935:461;75$RCDT5URR530L5R<CR&

!"#$#%&'$(%)%*&+,-$%+.(#/%'00#'1%'.(#1%("#%0"+(+/%2'('



!+!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

-./01/23451.67757819/605:461;5$<=>&

"29/60345?/77/605@A49/24/1/9B5:461;5$CD&

E8319/6050A@:8.5:461;5$FGE&

E8319/605HIJ34A85:461;5$!HE&

K.3@8530L5@A49/24/1/9B5:461;5$GME&

#.67757819/605:461;5$!=NO530L5=NO&

P0QA43.5L/79./:A9/605:461;5$!PCR530L5PCR&

<08.QB5L/79./:A9/605:461;5$!R!S530L5R!S&

"29/60345A0.8764J8L5293:48:461;5$DCE&

"29/60345L843B8L508A9.605L3935:461;75$RCDT5URR530L5R<CR&

!"#$#%&'$(%)%*&+,-$%+.(#/%'00#'1%'.(#1%("#%0"+(+/%2'('

#6@@605808.QB5Q./L

G693451.67757819/605J34A87

<4379/151.67757819/605J34A87

R/732283.301851.67757819/605J34A87

V839/0Q50A@:8.7

3',"%+/#%+.%("#$#%'11'4$%"'5#%("#%$'6#%
$78#9%'$%:75#/%*4%;3<%=%;><?@A



%"!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

-./01/23451.67757819/605:461;5$<=>&

"29/60345?/77/605@A49/24/1/9B5:461;5$CD&

E8319/6050A@:8.5:461;5$FGE&

E8319/605HIJ34A85:461;5$!HE&

K.3@8530L5@A49/24/1/9B5:461;5$GME&

#.67757819/605:461;5$!=NO530L5=NO&

P0QA43.5L/79./:A9/605:461;5$!PCR530L5PCR&

<08.QB5L/79./:A9/605:461;5$!R!S530L5R!S&

"29/60345A0.8764J8L5293:48:461;5$DCE&

"29/60345L843B8L508A9.605L3935:461;75$RCDT5URR530L5R<CR&

!"#$#%&'$(%)%*&+,-$%+.(#/%'00#'1%'.(#1%("#%0"+(+/%2'('

E8319/605$FG&50A@:8.7

HIJ34A87

K.3@8530L5@A49/24/1/9B5J34A87

3',"%+/#%+.%("#$#%'11'4$%"'5#%("#%
$'6#%$78#9%'$%:75#/%*4%;!B%=%;><?CA

!"7$%+/#%7$%'%:1#'(%#D'60&#%+.%"+E%/+(%(+%2+%("7/:$
5 <7:/%7/27,'(#$%FGH%+1%IJ%1#.#1#/,#%.1'6#
5 G*$+&K(#%5'&K#%7/27,'(#$%7/(#:#1%6K&(70&7,7(4%7.%("#%

5'&K#%7$%&#$$%("'/%LMM%+1%/+(%#NK'&%(+%LO
5 G/ '*$+&K(#5'&K#+. LO6#'/$ .7$$7+/
5 G/%'*$+&K(#%5'&K#%'*+5#%LMM%7/27,'(#$%'/%#/#1:4%

2#0#/2#/(%6K&(70&7,7(4%?&+,'(#2%7/%("#%PFQ%*&+,-A



%!!"#!$#%%

0B&4B;&?'"='23&'C/.'="4*)2')5#'924$:2$4&

-./01/23451.67757819/605:461;5$<=>&
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! Z/9+(,,(+:#/$:/9+7&8+:#/9G
git clone https:// github.com / njoy / ACEtk

cd ACEtk

git checkout feature/table - ctor

mkdir build
cd build

cmake - DCMAKE_BUILD_TYPE=Release ../

make ACEtk.python - j8


